Characterization of the S289A,D mutants of yeast cystathionine beta-synthase.
Cystathionine beta-synthase (CBS) catalyzes the pyridoxal 5'-phosphate (PLP)-dependent condensation of l-serine and l-homocysteine to form l-cystathionine in the first step of the reverse transsulfuration pathway. Residue S289 of yeast CBS, predicted to form a hydrogen bond with the pyridine nitrogen of the PLP cofactor, was mutated to alanine and aspartate. The k(cat)/K(m)(l-Ser) of the S289A mutant is reduced by a factor of approximately 800 and the beta-replacement activity of the S289D mutant is undetectable. Fluorescence energy transfer between tryptophan residue(s) of the enzyme and the PLP cofactor, observed in the wild-type enzyme and diminished in the S289A mutant, is absent in S289D. These results demonstrate that residue S289 is essential in maintaining the properties and orientation of the pyridine ring of the PLP cofactor. The reduction in activity of ytCBS-S289A suggests that ytCBS catalyzes the alpha,beta-elimination of l-Ser via an E1cB mechanism.